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Abstract. Hop (Humulus lupulus L.) is a clonally propagated, dioecious, perennial, climbing plant 
used  commercially for their secondary metabolites. The resins containing  α- and  β-acids, and 
essential oils  produced by the lupulin glands, present on the female flowers are used to add bitterness, 
aroma and flavour  to beer. Recently, flavonoids, including chalcones and flavanones, of hops have 
been shown to exert a variety of biological activities, including oestrogenic and anticancerogenic 
characteristics. In this review, we provide a overview of the techniques and opportunities presented by 
the integration of plant biotechnology  into hop improvement. The use of tissue culture techniques such 
as micropropagation, meristem culture, in  vitro storage, adventitious shoot induction, callus culture 
and cell suspension culture in hops are briefly  reviewed. The usefullness of genetic transformation 
technology to introduce novel traits into hop is also  discussed. 
 
Introduction  
The hop plant (Humulus lupulus L.) is widely cultivated throughout the 
temperate  zones of the world for its female inflorescences (commonly referred to as 
‘cones’),  which are used in the brewing industry to add bitterness, aroma and flavour 
to beer.  
Before using in brewing industry, hops were traditionally used as herbal 
medicines,  mainly for the treatment of sleeping disorders, as a mild sedative, and for 
the  activation of gastric functions as bitter stomachic Currently, the beer  brewing 
industry accounts for 98% of the world use of hops  (MOIR, 2000). Hop oil fractions 
and hop extracts are also used as flavoring products  in nonalcoholic beverages and 
foods (Muntean, L.S. et al., 2002).  
In addition to improving the agronomic traits, hop breeding also aims to tailor 
the  components of the plant important for brewing to the demands of the market. Thus,  
there is an ever increasing need for cultivars exhibiting superior performance in  
multiple traits, such as high levels of α-acids, excellent flavour, good storage stability  
and high yield (Muntean L.S., S. Cernea, AL. Salontai, 2003).   
Until very recently, plant breeding relied solely on the accumulated experience 
of  generations of farmers and breeders, that is, on sexual transfer of genes between  
related plant species. In the last 150 years, however, plant breeding has developed into  
a complex discipline that now incorporates information from many branches of  
science and mathematics. The most recent development is the utilization of  
biotechnology for plant improvement plant biotechnology can be defined as the 
application of tissue culture and molecular  genetics to develop or produce a 
commodity from plants (Salontai Al. si colab., 2002). Plant tissue culture refers to  the 
maintenance and propagation of plant parts (organs, tissues, and single cells) in  
biologically pure (axenic) and controlled environments, while molecular genetics  
includes the techniques for isolating, characterizing, recombining, and transferring  
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discrete fragments of DNA containing genes coding for specific traits into other, 
nonrelated, genetic backgrounds (Gâdea Ştefania, 2003). 
The purpose of this review is to provide a brief overview of the techniques and  
opportunities presented by the integration of plant biotechnology into improvement of 
hop (H. lupulus L.) species. 
 
Material and method 
 
Research regarding the length of the hops neoplants formed in condition of vitro 
were experienced taken into consideration four hormonal variants: V1 (AIA 0,1 mg/l 
and K 0,2 mg/l), V2 (AIA 0,2 mg/l and K 0,2 mg/l), V3 (AIB 0,1 mg/l and K 0,2 mg/l) 
and V4 (AIB 0,2 mg/l and K 0,2 mg/l) (Simona Oros, 2007). 
 
Results obtained  
 
The results on the length of hops neoplants formed in vitro are presented in 
Figures 1 and 2. 
The longest shoots were obtained for hormonal balance I (AIA0, 1 / K0, 2 mg / 
l) and III (AIB 0.1 / K 0.2 mg / l) most short shoots have been obtained if Hormonal 
Balance II (AIA 0.2 / K 0.2 mg / l), with significant differences from the control 
separately. A long-term hormonal balance is achieved IV (AIB 0.2 / K 0.2 mg / l), with 
significant differences from the control.  
From Figure 1 it can be seen that the longest shoots were obtained when 
hormonal balances II (0.2 AIA / K0, 2mg / l) and IV (AIB 0.2 / K 0.2 mg / l), 
compared with control. The shorter shoots were obtained for hormonal balance III 
(AIB 0.1 K 0.2 mg / l), with distinct differences from the control variant significantly.  
Hormonal balances differently influenced the length of shoots. Differences in 
hormonal balances II (AIA 0.2 / K 0.2 mg / l), III (AIB 0.1 / K 0.2 mg / l and IV (AIB 
0.2 / K 0.2 mg / l) compared with I hormonal balance (AIA0, 1 / K0, 2 mg / l) were 
significantly distinct values from a statistical viewpoint. The results obtained show that 
the balance of hormone I (AIA0, 1 / K0, 2 mg / l) affects the length of shoots compared 


























Fig. 1. Influence on hormonal balance in the variety of shoots length Biterrer 
Huller (% compared to the control variant) 
 
 
























Figura 2 Influence of hormonal balance on the variety of shoots length Brewers 
Gold (% compared to the control variant) 
 
Brewers Gold x combination to balance hormone III (AIB 0.1 / K 0.2 mg / l) 
showed significant differences and hormonal balance Huller Biterrer x II (AIA 0.2 / K 




Combination hormonal balance Huller Biterrer x III (AIB 0.1 K 0.2 mg / l), 
Brewers Gold x balance hormone II (AIA 0.2 K 0.2 mg / l) and IV hormonal balance 
(AIB 0.2 / K 0 , 2 mg / l) showed no differences compared to the control, any of these 
combinations can be used with equal success rate. 
 
Conclusions  
Comparing the hormonal balance between them, the shorter length of shoots 
was obtained for hormone variant IV (AIB 0.2 / K 0.2 mg / l), whereas hormonal 
variations I (AIA0, 1 / K0, 2 mg / l ), II (AIA 0.2 K 0.2 mg / l) and III (AIB 0.1 K 0.2 
mg / l) showed no significant differences between them. 
The longest shoots were obtained from Huller Biterrer variety, balance hormone 
I (AIA0, 1 / K0, 2 mg / l) and III (AIB 0.1 / K 0.2 mg / l), while the shorter shoots were 
obtained on hormonal balance II (AIA 0.2 / K 0.2 mg / l). The Brewers Gold variety 
smallest length of shoots was observed in hormonal balance III (AIB 0.1 / K 0.2 mg / 
l). 
Consequently, the variety Biterrer Huller, the use of hormonal balance I (AIA0, 
a K0, 2 mg / l and III (AIB 0.1 K 0.2 mg / l). For variety Brewers Gold I recommend 
using hormonal balance (AIA0, a K0, 2 mg / l). 
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